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Description 
Technical field 

5 [0001 ] Trie present invention relates to a method for detecting acetyltransferase and deacetyiase activities by using 
an anti-acetylated peptide antibody, a method for screening inhibitors or enhancers of acetyltransferase and deacety- 
iase, and a kit for detecting and screening these enzymes. 

Background Art 

10 

[0002] A protein is synthesized (transcription and translation) based on the nucleotide information of DNA, the 
entity of a gene. It is known that activities and functions in most proteins are regulated by further modification after 
translation. Phosphorylation is one of the most investigated posttranslational modifications of proteins. Many of the 
oncogene family proteins, such as c-Src and c-Raf, which manage intracellular signal transduction are regulated by 

15 phosphorylation and dephosphorylation, and these intracellular signal transductions themselves are conduced by a 
sequence of phosphorylation and dephosphorylation (Morrison, D. K., Kaplan, D. R. et al. (1989) Ceil 58, 649-657; 
Howe, L. R. ( Leevers, S. J. et al. (1992) Cell 71, 335-342; Kolch, W., Heidecker, G. et al. (1993) Nature 364, 249-252; 
Dent, R, Jefinek, T. et al. (1995) Science 268, 1902-1 906). Even in the nucleus of a cell, many transcription factors and 
their regulatory proteins are known to be minutely regulated by phosphorylation and dephosphorylation (Hill, C. S., 

so Marais, R, et al. (1993) Cell 73, 395-406; Sanchez, I., Hyghes, R. T. et al. (1994) Nature 372, 794-798; Akoulitchev, S., 
Makela, T. P. et al. (1995) Nature 377, 447-560; Weinberg, R. A. (1 995) Cell 81, 323-330). As another posttranslational 
modification, many extracellular proteins and cell-surface proteins, such as receptors, have been reported to be sub- 
jected to glycosylation, such as the addition of a glycosyl group (Guan, J. L, Machamer, C. E. and Rose, J. K. (1985) 
Cell 42, 489-496; Sairam, M. R. and Bhargavi, G. N. (1985) Science 229, 65-67; Diamond, M. S., Staunton, D. E et al. 

25 (1991) Cell 65, 961-971; Entwistle, J., Hall, C. L and Turiey, E. A. (1996) J. Cell. Biochem. 61, 569-577). Such glyco- 
sylations are proposed to have an important role in the formation of the higher-order structure of the extracellular matrix 
and cell-surface receptors, and intercellular recognition. GTP binding protein family, such as Ras, has been known to 
be modified with lipids by farnesylation and addition of palmitic acid (Willumsen, B. M., Christensen A. et al. (1984) 
Nature 310, 583-586; Buss, J. E., Solski, P. A. et al. (1989) Science 24, 1600-1603; Lowy, D. R. and Willumsen, B. M. 

so (1989) Nature 341, 384-385; Vogt, A. ( Qian, Y et al. (1995) J. Biol. Chem. 270, 660-664). These modifications are 
thought to be important for the localization of proteins into the cell membrane and the interaction with other proteins. 
[0003] Acetylation has been reported as a posttranslational modification only in histone. Histone is a basic protein 
binding to DNA and forms a nucleosome, the basic structural unit of chromatin, it was reported that this protein is highly 
acetylated at activated chromatin sites, where mRNA is actively transcribed, while the acetylation level is low at inacti- 

35 vated chromatin sites (Hebbes, T. R., Throne, A. W. and Crane-Robinson, C. (1988) EMBO J. 7, 1 395-1402; Wolffe, A. 
P. (1 996) Science 272, 371 -372). As enzymes which transfer an acetyl group to histone from acetyl CoA in mammalian 
cells (histone acetyltransferase: HAT), five kinds; GCN5 (Kuo, H. -H., Brownell, J. E. et al. (1996) Nature 383, 269-272; 
Brownell, J. E., and Allis, C. D. (1996) Curr. Opin. Genet. Dev. 6, 176-184; Candau, R., Zhou, JX., Allis, C. D. and 
Beregr, S. L. (1997) EMBO J. 16, 555-565), P/CAF (Ogryzko, V. V., Sciltz, R. L, Russanova, V., Howard, B. H., and 

40 Nakatani, Y. (1 996) Cell 87, 953-959) p300/CBP (Bannister, A. J.,and Kouzarides. T. (1 996) Nature 384, 641 -643; Yang, 
X. ^J., Ogryzko, V. V. et al. (1996) Nature 382, 319-382), TAFII250 (Mizzen, C. A., Yang, X. -Y. et al. (1996) Cell 87, 
1261-1270), Ttp60 (Kimura, A., Yamamoto, Y., Horikosi, M. f Institute of Molecular and Cellular Biosciences, Laboratory 
of Developmental Biology, the University of Tokyo, Analysis of a novel histone acetyltransferase Tip60 family, presented 
at The Twentieth Annual Meeting of Japanese Society of Molecular Biology, Dec. 17, 1997) have been reported. As 

45 enzymes which deacetylate histone (histone deacetyiase), three genes; HDAC1/RPD3 (Taunton, J., Hassig, C. A., and 
Schreiber, S. L (1996) Science 272, 408-41 1; Rundlett, S. E., Carmen, A. A et al. (1996) Proc. Natl. Acad. Sci. USA 
93, 14503-14508), HDAC2/YY-1BP (Yang, W. -M., Inouye, C, Zeng, Y. Y., Bearss, D., and Seto, E. (1996) Proc. Natl. 
- Acad. Sci. USA 93, 12845-12850; Lusser, A, Brosch, G. et ah (1997) Science 277, 88-91), HDAC3 (Yang, W. -M.> Yao, 
Y. -L, Sun, J. -M., Davie, J. R. f and Seto, E. (1997) J. Biol. Chem. 272, 28001-28007), have been reported. 

so [0004] Recently, it was reported that p300/CBP reported as a HAT, acetylates not only histone, but also p53, 
enhancing p53 activity (Scolinick, D. M., Chehab, N. H. et al. (1 997) Cancer Res 57, 3693-3696; Gu, W., Shi, X. -L., and 
Roeder, R. G. (1997) Nature 387, 819-823; Lill, N. L, Grossman S. R. et al. (1997) Nature 387, 823-827; Gu, W., and 
Roeder, R. G. (1997) Cell 90, 595-606). p53 had been identified as an intranuclear protein specifically and highly 
expressed in cancerous cells, and was thought to be an oncogene by experiments such as transduction experiments 

55 using p53 gene isolated from cancerous cells. However, p53 gene isolated from cancerous cells was identified to be a 
mutant, and it was found that the normal p53 gene is in fact a cancer suppressor gene because the norma) p53 gene 
shows phenotypes of inhibiting cellular proliferation, arresting the cell cycle, and inducing cell death, etc. It is proposed 
that expression of p53 is induced by DNA damage and such, and functions as a transcriptional factor by binding to a 
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I0 argete in drug development in the M^fS inhibitors have been •^JJS^S and induction of 
reported as Inhibitors tor hB,one h ^f ^itransformant cells, causing an* of the ^ cy Killma, 
.oW^norma^ 

cell differentiation (Taunton J., Has**}, o ^ 17n74 -i7179; Wjina, M., «• 579 8-5803; Medina, 

and screening of histone deacetylase mmon however, very cum- 

be carried out in the future. ace tyltransferase and deacetylase aH«™e . gdded 

bersome. Specifically, to measure ace y substrate to execute the arcry. g h gcntiiiatlon coun- 

to histone purified from <* ,te /* ^filter and washed to measure ?^_"f l J^. Y \ l al. (1996) Cell 87, 
reaction solution is then transferred I onto afifter ^ ^ c . ^ yang, X. ^ ^ 

ter (Bannister, A. J., and Kouza rtdH lT (1W 6; BrowneB , j E. and ^-^^ mediurn of & 

» V261-1270; Gu, W., and Roeder, B. a W^ase activity, radiolabeled acehc afld < , „ reacted to 
* £ USA 92, 6364-6368). To m» ^JSSS Histone is purified from the ce an *^ whfcn fe 
turad cells to metaboricallyra^ ^T"' ^S^iquid scintillation 

he histone for the deacetylat.cn "^^^ acete te to measure the ^?fc 0»«) 06,1 89> 
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Q]sc|o^ure_oftheJr^^ , detecting acetyltransferase and 

the acetyltransferase and ^ acetyltransferase, and the ^ t^nd to the peptide 

s „ hs trate was detected. As a resutt theprese ate(J peptide an tibody. ^ 1( . orafie -a deac ety- 
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the acetyltransrenw — — c ' lhstrate by acetyltransferase, anu - bound to the pepww 

substrate was detected. As a an anti .acetylated peptide anhbody. ferase ^ dea cety- 

(a) contacting a test peptide with a peptide substrate, and. 
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SJemidofieJwhetelnthe.abe.isb.otn; ^ fe ^blteed on asoia phase; 

Br-""* 111-.-—-*-—— - 

(a) providing «f^^J" < S3Lm of said promoter, 

test compound; _ 
„n» of the screening method of (2), (4), (1 D, and (12), 

tide antibody. ^ amin0 acids are 

bound through a peptide bond, w w y ^gferase' means an en zyme wm j . deacety , atio n 

enzyme' means an enzyme 
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rln 90 59^606), TAFII250 (Mizzen, C. A., Yang, X. «• « ai. u ' Deve | 0 pmental Biology, the University ot 

? h2Sm .Institute of Molecular and Cellular B '^^ r ^ d at ^ Twentieth Annua. Meeting of Japa- 

' mimmmm 

Wmssm 

r^tv CoA is added to the reaction system. characterized by using an anti-acetylated pept de 

ft.* A method for detecting the acetyltransferase actwrty « <*^*™ an ti bo dy, can be monoclonal or 

i KIT tSSS Q. 0-S'l Bio- Chem. «. ^Letylated P e P «de anybody * appropriate, l f eled 
7™ntide substrate can be detected by methods known xo a P e E Gakka i shuppan Center, 1 993). as a 
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Acad. Sci. UbA, vo, 12845-12850; Lusser, A., Broscn, u. ei w. v / _ogoo"n etc. can be 

(1996) Proc. Nat.. Acad Sc.. USA. 93. «BJB « ^ & j ^ chem . ^800 1 28007) r 

v'an £ C D W S 87. 5-8). TF..E (Gu, W. and Boeder. R. G. W £ ^ ^ be u8ed . 

t^- 86 ^?^1 6 L foT^an-ng enhances acaty.tranderase = . 

niants and microorganisms, 
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30 
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and schrelber, S. L (19 ' |nouye> c ., Zen g^ Y. Y. Bearss, u w ^ 

USA 93, 14503-14508), ™^J^J K , Brosch, G. et al. (199TJ I Sc fence 2 77.^891) ^ a ^ 

Natl Acad. Sci. USA 93, 12845-12850, luss , • B) Cnem . 2 72, 28001-280U/J w 

yat J I. Sun, J- -M-. DavIe X a. an* Seto M JJJJ r q C* 90 -MOJ. HJJJ ^*J£ ; w . 

peptide substrate, for example, p53 (6u, w. an chem ^ 2854-2860 HebDes ^ 

„ and Rob nson, C. C. 0 aB °J C,V,D ^ ' —.p , RlJ im an d Roeder, R. va- \w) ^ 

Lstrate can be ^SS!S^ to a pepfl* subtle JJJ^J^JSS •** *• ^ 
(5 the detected amount of the acetyl group compound used for screening B]us . fe , wered ,ne 

„ using methods known to a l person » activity. . H OS( . P Mase activities, isolated by these 

« the detection of an acetyl group. For examp . ^ecular-weight 

compound, a cellular extract or a cell cu ^ ^ ^ a(jhe _ 

^'T'lred cells braughtwithatest compound, any «^2?1SSh*^ «- ^ ^ ^ "" 

Unal antibodies. ^"^J^^Tfc, Antl-Peptide Antibody f^^ecuLr Immunotogy 24. 
example, Cell Engineenng, Supplement,''™ |gabey A et aL (1987) mo 

779-789; Pfeffer, U., Fe ^' N *trfon of a acetyl group in a protein. Any label with •«J"»^ nate dehydroge- 
« is appropriately labeled forthe detetfon of « n «^^ alka ,ine phosphatase, ***V|W ^ used 
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. t a r\ Ptc without labeling an anti- 
G tein A/G (a fused protein of A and G), etc., wmium 

m [0040] '"^P^TJTace^^ 

the expression of GFP was low w ^ g deacetylase 

or absence of the ««• °™> ^^,„ « conM „ WWWnd «*■» 

didate for a compound that inhibits tne 
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didate for a compound mat antibody used for 
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usedforscreeningacompoundwnemn subst(ate andthe anti-acetylatea i p p ideant , body 

tern for detecting activities a^de substrate standard and an , « W 1% BSA 

labe ,ed bythe above labels. An enzyme p rotei ns, etc. For ^P^ ( ^ fe a ^T% to the standard 
standard may contain otherccmpon^ no^ 

and polyols, such as sucrose and tein after freeze-drying. As a buffer ° r °« e «' ng ^ Wcerol> •, 
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20 



HCl pM e.u, «»™ 7 ■ flr _ used for the screening or me P f«~.» ■ 
l 0054 l . • , rfom tor acetvltransferase activity using 

Figure 8 shows the result of the Mm P°™ . fl sub p53 .i 0 f CBP. 
Figure 9 shows the acetyttransfemse •^■Jjjj sub P p53 . 2 0 , CBP. 

« B^^rndn^ lesbelo w but is not to be construed being restricted 

[0 os 51 Thepresentinvention Is illumed in detail W,h examples below, but , 

thereto. 

1. preparation of an immunogen 

(1) Preparation of a peptide acetylation sites 
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(SEQ ID NO: 4/SHLKSKKGQSTSRC). Amino acids are given in one-letter codes, and K(Ac) indicates an acetylated 
lysine residue. HPLC confirmed that the purity of synthesized peptides was 90% or more. "Ac p53-1" and "p53-1" are 
composed of amino acids residues 367 to 388 of human p53, "Ac p53-2" and "p53-2" are composed of amino acid res- 
idues 367 to 379 of human p53. The cysteine residue at the carboxyl terminus in aii peptides was inserted for binding 
5 a peptide into a carrier protein. 

(2) Binding a peptide into a carrier protein 

[00571 Each acetylated peptide ('Ac p53-1" and "Ac p53-2") was covalently bound to keyhole limpet hemocyanin 
10 (KLH), a carrier protein, to prepare an immunogen. m-Maleimidebenzoyl-N-hydroxysuccinimide ester (MBS) was used 
as a cross-linking agent for binding between the peptide and KLH. Equal amounts of KLH and peptides were cross- 
linked. This peptide-KLH was used as an immunogen. 

2. Immunization and collection of blood 

15 

(1 ) The method for immunization and confirmation of antibody titer . 

[0058] 200 ug (100 ui)of a carrier protein KLH and the peptide binding thereto (peptide-KLH) were used as an 
immunogen for a single-immunization of a rabbit. Equal amounts of Freund's complete adjuvant and peptide-KLH (100 
20 pi each) were completely emulsified in a 1.5-ml tube using a 1-m! syringe with a 21 -gudge injection needle. This emul- 
sion of peptide-KLH and adjuvant was subcutaneously injected into 4 to 5 sites in the back of the rabbits (Japanese 
white) with a 26-gauge injection needle once every week, five times in total (immunization). At the fifth immunization, 
several milliliters of blood was collected from the ear-lobe vein to confirm the antibody titer by the ELISA method. 

25 (2) Collection of blood 

[0059] From one week after confirmation of a sufficient titer, one 3-week cycle composed of blood collection (first 
week), rest (second week), and immunization (third week) was repeated four times. Blood was collected from the ear- 
lobe vein in the same manner as in the confirmation of antibody titer. About 60 to 70 ml of blood was collected per each 
30 collection. At the fifth collection, blood was collected as much as possible from the heart with a catheter. 

(3) Collection and storage of serum and separation of antibody fraction. 

[0060] The collected blood was placed at 4°C overnight to coagulate and serum was separated. Sodium azide was 
35 added to the separated and collected serum to a final concentration of 0.1 %, and was stored at 4°C. Ammonium sulfate 
was added to the collected serum to a final concentration of 50% to separate and concentrate the antibody fraction, and 
stirred for one hour or longer at 30°C. The precipitate was collected by supercentrifugation. The precipitate was dis- 
solved with a minimum amount of pure water and dialyzed against PBS using a permeable membrane. After completely 
equilibrating to PBS, this antibody fraction was loaded onto a column to purify the antibody. 

40 

3. Preparation of a specific antibody 

(1) Preparation of a specific column and an absorption column 

45 [0061] A peptide was bound to Sepharose 4B by mixing 1 to 2 g of an CNBr-activated Sepharose 4B and 1 mg of 
peptide in 5 to 1 0 ml of 0.1 M carbonate buffer overnight at 4°C by using a rotator. On the following day, Sepharose 4B 
was packed into the column, and washed with PBS 4 to 1 0 folds of the column volume. The column was equilibrated 
with 1 K Tris-HQ (pH 7.0) and left at 30°C for one hour or longer to block the residual active groups on the surface of 
Sepharose 4B. After blocking, the column was washed and equilibrated with PBS and used. 

(2) Preparation of an anti-acetylated peptide antibody by specific and absorption columns 

[0062] For preparing an anti-acetylated peptide specific antibody, anti- "Ac p53-r, and anti- "Ac p53-2" antibody 
fractions were passed through each specific column. After the column was washed with PBS-0.1% Tween 20, the anti- 
55 acetylated peptide antibody absorbed on the column was eluted with 0.1 M glycine-HCI (pH 3.0). The antibody fraction 
eluted from the specific column was passed through an absorption column. Anti- "Ac p53-1" antibody fraction and anti- 
"Ac p53-2' antibody fraction were passed through a "p53-1" Sepharose 4B column, and a "p53-2" Sepharose 4B col- 
umn, respectively. By passing through these columns, antibodies which react not only specifically to acetylated pep- 
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tides but also to non-acetylated peptides were absorbed on each column. The anti-acetylated peptide specific antibody 
does not get absorbed on the column and passes through the column. After each antibody fraction was passed, the 
absorption column was washed with PBS-0.1% Tween 20, and anti-non-acetylated peptide antibodies were eluted with 
0.1 M glycine-HCI (pH 3.0). After elution, the column was equilibrated with PBS-0.1% Tween 20 again. The antibody 
fraction was passed through the absorption column several times until non-acetylated peptide antibodies were com- 
pletely absorbed. The progression of absorption was confirmed by ELISA using a non-acetylated peptide sensitized 
plate. The anti-" Ac p53-1 " antibody fraction and the anti-" Ac p53-2" antibody fraction from which the anti-non-acetylated 
peptide antibodies were removed completely by being absorped by the absorption column were passed through the "Ac 
p53-2" Sepharose 4B column and the "Ac p53-1" Sepharose 4B column, respectively. An acetylated lysine residue spe- 
cific antibody considered to be contained in the antibody fraction was absorbed through this treatment. The progression 
of this absorption was confirmed by ELISA using a acetylated peptide sensitized plate. The antibody (an anti-acetylated 
peptide specific antibody) that was completely absorbed in the absorption column was dialyzed against PBS, and the 
specificity against the acetylated peptide was ultimately confirmed by ELISA using an acetylated peptide sensitized 
plate. 

(3) Preparation and use of the ELISA plate for detecting antibody titer and specificity of antibody 

[0063] A peptide was dissolved in PBS to a final concentration of 1 0 u.g/ml, and 50 u.l thereof was seeded to each 
well of a microtiter plate for ELISA, and sensitized overnight at 4°C. After sensitization, the peptide solution was 
removed and 200 jil of 1% BSA-0.1% Tween 20-PBS was added to each well and blocking was performed for one hour 
or longer at 30°C. The acetylated peptide ("Ac p53-1" and "Ac p53-2") sensitized plates were used for measuring anti- 
body titer, absorbing an anti-acetylated lysine residue specific antibody, and confirming the specificity of the anti- 
acetylated peptide antibody. The non-acetylated peptide fp53-1 ", and "p53-2") sensitized plate was used for confirming 
the absorption of a non-specific antibody by a column. Serum and antibody were diluted with 0.1% Tween 20-PBS 
according to needs. Each diluted sample (1 00 u.l) was added to each well of the sensitized plate and left at 30°C for 1 
hour (the first reaction). After the first reaction, each well was washed enough with 0.1% Tween 20- PBS four times 
using a washing bottle. Goat anti-rabbit IgG (H+L) horse radish peroxidase labeled antibody (MBL 468) diluted to 3000 
folds with 0.1% Tween 20-PBS (100 u.l) was added to each well and left at 30°C for 1 hour (the second reaction). After 
the second reaction, the plate was washed with 0.1% Tween 20-PBS in the same manner, 750 \iM tetramethyi benzi- 
dine (TMB) (1 00 nl) was added to each well, and incubated for 5 to 20 min at 30 °C (the coloring reaction). 1 00 u1 of 1 .5 
N phosphate buffer was added to terminate the coloring reaction and absorbance at 450 nm was measured by a micro- 
titer plate reader. 

(4) Confirmation of specificity 

[0064] The anti- 'Ac p53-1 " specific antibody and the anti- "Ac p53-2" specific antibody were diluted to 0.01 to 1 .0 
Hg/ml and specificity of each was determined by a respective peptide sensitized plate (Figs. 5 and 6). As a result, the 
reaction of each antibody against the respective acetylated peptide was observed, however, the reaction to the other 
acetylated peptide or a non-acetylated peptide was hardly observed. The antibody diluted into 0.5 jig/ml was added at 
0 to 50 u,g/mi to each acetylated peptide and non-acetylated peptide and bound at room temperature for 1 hour. Com- 
petitive inhibition test was conducted using each acetylated peptide sensitized plate (Figs. 7 and 8). As a result, the 
reaction of the antibodies was specifically inhibited by each acetylated peptide. From the above results, the purified anti- 
bodies were confirmed to have specificities only to the acetylated peptide. 

Example 2: Preparation of acetyltransferase and deacetylase by genetic engineering 

1 . Isolation of genes by PCR 

(1) Acetyltransferase 

[0065] Up to now, as acetyltransferases of p53 and mammalian histone, five genes: P300/CBP, Gcn5, TAFH250, 
P/CAF, and Tip 60 have been reported. Among them, P300 and CBP are different genes, however, their nucleotide and 
amino acid sequences are highly homologous. Among these acetyltransferases, P300/CBP and Gcn5 were amplified 
and isolated by PCR method. The following PCR primers were prepared. For amplifying P300/CBP, a forward primer 
"CSPF [SEQ ID NO: 5/ 5 , -GCGGGATCCCAGAATAGGTATCATTTCTGTGAG-3 , (the three nucleotides (GCG) at the 5' 
end were added for enhancing the treatment with restriction enzymes, and forth to ninth nucleotides (GGATCC) from 
the 5' end is the restriction enzyme BamH\ site] and a reverse primer "CBPR" [SEQ ID NO: 6/5*-AGACTCGAGCTT- 
GC ACTCGTTG CAGGTGTAG AC-3' (the three nucleotides (AGA) at the 5' end were added for enhancing the treatment 
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"Gcn5F[SEQ ID NO: 7/ 5-TATG(WCCATCCTGG^GG^ATC. i nuc , eotide s (GGATCC) from the 5 
wem added forenhandngme treatment w*^ 

Wiethe restridionenzyme ™^^^&J^^»'«^*" M ^'TL 
GAGGCCTCCCTCC -3' (the three nurtrt U«(OT)J J £ end enzyme ^ used . ^ 

xr P r d se^^^ 

(2) Deacetylase gene 



SSgGCGCAGAOGCAGG^AC^ -^Slotn^ne BamH. sie) and -£» 

with restriction enzymes, and forth to ninth ^SATCC) ^ is me ^ nucleotides (CGC) at the 5 




end 

ao 5'endlstherestridionenzymeAn 0 , B u 0/ "..w-_-- : - HDAUj aronnralu . — - 

of HDAC1/RPD3 (the full length) was ""^„ F 2"^!£^ (C GC) at the 5' end were added for enhancing 
CGCGGATCCATGGCCMGACCGTGGCGTAT-3 (the thre« (GGATCC) from the 5' end is the^stncdon 

the treatment with restriction «W ° ** ^^TCGAGMTCTCCACATCGCmCCT^ 

enryme BamHI site) and a reverse primer ^HD3R [SEC !^^ U tnetreatment w,th restridion enzymes, and forth 



25 



(3) Conditions for PCR 



35 



40 



(3) uonamunsj iui r^. . ^ human ute- 

10067] As a template for amplifying the 
oSial cancer de^ 

the phenol-thiocyanate guanidine method (Nippon < ^^ GE ^ P pcR reaction was conduded basically under 
was'synthesized using '^^J^SSSS^ ^ (denatuntfon), at the temperature desenbed 
the condftion of 1) 1 cycle at 92°C for 3 m n. 2) 35 ^cycles ^ |es * 72 c C for 10 mm. 

below for 1 min (annealing), and at 72°Cfor 1 m ' n /^ e ;^^' set {or each ge ne. Specifically, for the pnmer se 
£U Annealing temperature E5«£ ol "HD1F-HD1R" was 64»C, and for that o, 

■HD3F-HD3R" was 64°C. Tag polymerase was ut>eu 

2. Subcloning of the PCR products Into an expression vector 

(1) Purification of the PCR products 

so fied from the agarose by glass milk. 
(2) Ligation into an expression vector 

,0070, The. PCR produds separ*ed ^^J^Z^^^^ 
55 Ure sion vedo-s pGEX and pET. The expre^on « separa ted and purified with the agamse gel. 

55 einHI and Xhol same as those - wrth "^ e - 

The PCR products and expression vedors were mixeo ro e M 

Ugation was conduded at 16»C for 1 hour. 
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(3) Transformation of E. ooli 



trensformation). Competent DH5« (100 pQ » d «£XJ ^ ^ r a 42«C heat shocked for 30 sec, returned 
p,aced on ice tor 30 mln. The tube was ^^^^^ was added to each tube and left-aside for 1 
onto ice, and allowed to stand ^nta^^ 50 ^ml e^picillin which is an antibiotic for selecting expres- 

hour at 37°C. These were spread on a LB plate conwgo w, ' 
sion vectors pGEX and pET. These plates were cultured at 37 C overn.gm. 



10 



3. Purification of a recombinant protein from E. coli 
(1) Confirmation of an insert and its sequence 



using an automatic sequencer. 
„ (2) Expression of the recombinant proteins in pGEX vector and purification 
^ E.-< D H«5^n g th^^ 

culture medium incubated overnight was added to the ^;^'~ asuri the of the medium at 600 nm. 

was culturod while shaking at 37°C for several JStani . final concentration of 1 mM forinduc- 

« Whenturbidityreachedto0.6to1.0, 

ing expression of the '^^^f^,^^^^ was subjected to SDS-polyacrylamide gel 
turn medium by centrifugal. A part of ^^^ iSLft Coomassie Blue to confirm the bands of 
electrophoresis (SDS-PAGE). After ^^ or ^^ n ^^ the recombinant protein is constructed as a 
the recombinant proteins whose ^^"^^^^^ affinity of this reduced GST against glu- 
x fused protein with g'utamione-s^nsfemse (GST)_U -£££JJ! ^ rec J binant pro teins was confirmed the 
tathione, the recombinant prote.^were puffled A^r *e^r^ ^ ^ ^ 

bacterial celte were well suspended in ^^^S^Sm soluble fraction was passed through. a GSH- 
the recombinant proteins was collected by ■**£™£^GST was absorbed onto the column. The column was 
Sepharose 4B column, and the recombinant proteins were eluted using WE 

35 washed well with G buffer (10 mM GSH. 50 mM I pH M) ana 

buffer (10 mM 2-meroaptoethanol, 2 mM MgCt 20 mM Tns-HCI at pH 7.5). 

(3) Expression of the recombinant proteins in pET vector and purification 



40 



45 



50 



[3) CJqjrt»!>iu«i vi u» > 

expression plasmid was used to transform £ co// BL21 ; j induced b y adding IPTG 

SrBLai P (DE3) B inducedby.PTG ^g^^CrE^^^-^P^^ 
to the medium in the same manner as fo^E^vertor Aner me , , ^ ^ tQ ^ 

cells were harvestedfrom the culture ^^^^^^^^^^Ooc^Bue 
SDS-po^acrylamide gel electrophoreses ( S °^ PA ^ n ^L,Sn was induced. In pET vector, six successive hteb- 
to confirm the bands of the recombinant .proteins ^-VJ^S? recombinant proteins were purified using 
dines (6His-Tag) were added to both ends ° ^ J^^^^^'^on of the recombinant proteins was con- 
the property that this 6His-Tag forms a . >mplK.«n 'S^SSSl imidazole, 0.5 M NaCI, 20 mM Tris-HCl pH 
firmed, me bacterial cells w^ 

7.0. 0.1% NP-40). and disrupted £ loaded onto a Ni-NTA-agarose column and the 
from the supernatant by ^^^r^ The column was washed well with the binding 
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Example 3: System for measuring the acetyltransf erase activity 

1 . construction of an ELISA system for measuring the acetyltransferase activity 

(1 ) Construction of a peptide substrate and recombinant P 53-C ter protein 

^ > *ci , h 1 • (SEC ID NO- 1 3/ Bio-STSRHKKLMFKTE) end "Sub p53-2' (SEQ ID 
[00751 Two peptide substrates Sub p53-1 (SEQ D NO. ^ ^ seq(jence of 

NO: 14/ Bio-SHLKSKKGQSTSR) compns.ng the 373rd and I 382nd lysine ^ ide synthesizer . 

human P 53. respective*, reported as an acetylafon sjes ^^^^^^,1^ parent or 
Amino acids in the peptide are shown ,n on ^ ««» ■'"J^ 0{ ^ acids 3 76 to 388 and 
higher purity was confirmed by HP h LC ^^ 

amino acids 367 to 379. respectively. The DMA compn «ngtf» gene 5'-TATGGATCCACAGAG- 
391) atthe carboxyl end in P 53 was ampWed us.ng pnmer fj^^f the ^ M ^ ^cdon 
GAAGAGAATCTCCGC-3' (the three nu-JJ^(W) *J 6 en d are for en a^ ^ ^ 

a fusion with GST, and purified (GST-p53 Cter). 

(2) Preparation of a peptide substrate, 'GST-p53 aer- and a streptoavidin sensitized plate 

a- ooiwod in PBS to 10 uo/ml Trie peptide solution (50 u.l) was seeded into 
[0076] Two peptide substrates were dissolved in PBS WJ™^ ? sensitization, the peptide solution was 
each well of a microliter plate for ELISA, and sensed at tS^^™™^^^ a t 3 0°C for 1 hour or 
removed and 200 pi of 1% BSA-0.1% Tween prepared in 

longer -GST-p53 C ter" and streptoavidin were dissolved in PBS to 20 ucymi eac 
the same manner as in the case of the peptide substrate. 



30 



40 



50 
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(3) Measurement procedure 

i inniri phase analysis system (refer to Fig. 1) 

10% glycerol, 1 mM DTT, 1 mM PMSF, 10 mM sodium ^^"^^J in 50 Afte rthe reaction, each 
hour. One reaction was executed using *£. (hereafter, a murdchannel 

sample was transferred to a streptoavid.n sensitized plate using a m^icna P p ^ ^ ^ ^ 

pipette was used for addition at each step), and incubated at 30 i = LubLn. each well was washed 

IU -nsiuzed plate through peptide specie anti- 

enough with the washing buffer (0.1% Tween 20 ^ ou ^ l ?^° r d . l|utjon butfert0 0 . 5 ^ an d 100 pi thereof was 
body corresponding to ead, substrate was d uted w^ 

added to each washed well, and ^at^for 1 hour ^SSSfSSS horse radish peroxidase label (MBL) 
with the washing buffer in the same manner and l 00 pi of goat ant raDD* g , fof ^ 

Solid phase analysis system (refer to Fig. 2) 

_ . 1( ^ oH in thp we ii on W hich the peptide substrate and the recom- 

[0078] Tne^nsfer^^ 

binant GSTp53 Cter were immob iKed and h E ^^^T^ etylation bufle r, each recombinant acetyltransferase 
the procedure was same asinthelK,u.dana l ystesyJem^ 

was added to 0 to 1 0 pg/ml, and 50 pi each was addadtomepep1.de subtfrat ^ 
Oh. acetyltransferase reaction). ^^7f^ M ^ 1 ,SSl^Xon^ to each peptide substrate was 
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m * „ Q «,.r 0 H ncinn a microliter plate reader. 



15 



20 



25 



min for the coloring reacuun. .^f r- - 

ance at 450 nm was measured using a m.crotrter plate reader. 

(4) Result of measurement 

U EilSAreeared. TO "^."•^'"^i^pSTri urea. K> VMM) were used As a re.* 

concentration of CBP were detected. 
Example 4: System for measuring the deacetylase activity 

same as in the ELISA system for measunng the acetyltransferase actrviiy, 

(1) Preparation of a peptide substrate 

.e u a. „« 1 ■ fSEQ ID NO- 17/ Bio-STSRHKK(Ac)LMFKTE and "Sub Ac P 53-2" 
[0080] Two peptide substrates "Sub Ac pSS-1 (SEQ 1 " ° introdU ced into the e amino group on the 
(SEQ ID NO: 1 if Bio-SHLKSKK(Ac)GQSTSR) In whKh ^sjSzer. An amino acid in a peptide is 
373rd and 382nd iysine residues of human p53 ^ pr^d by a pephdesy ^ ^ ^ 

shown by the one-letter code and W - *»JZS2 was ^Sed by HPLC. "Sub Ac p53-1 ' and 'Sub Ac P 53- 

a, ( 2 ) Preparation of a peptide substrate sensitized plate 

35 1 hour or longer. 

(3) Measurement procedure 
\ igyy phase ar »V^ « Y^em (refer to Rq. 3 ) 
[0 08 2 , Theayr^zedpeplHesub^ 

rerLyme a A was measured f ^^^^^^(10^1 Tris-HCI pH 8.0, 10 mM EDTA 
recombinant deacetylase (0 to ^^^ZX^Z was conducted using a microti plate (the 
150 mM NaCI), mixed, and reacted at 30 C for 1 J™"^??f "™ transferred to a streptavidin sensitized plate with a 
deacetyiase reaction) in 50 pi. Afterthe reason eac mmgm. ^ ^ 

multichannel pipette (hereafter, a ^^^2^1^^ plate through Math introduced atthe amino ends. 
30 min to letthe peptide substrate bind tothe^ 

After incubation, each well was washed enough V wit h the antibody d.luton 

anti-acetylated peptide sp^ific antibody ^^^^^^Tteft at 30'C for 1 hour (the first reaction^ 
buffer to 0.6 and 100 pi thereof was added ^VJJJ™ ^ esame mannerand 100 pi of goat anti-rabb,t 
After the first reaction, each ^^^^^S antibody dilution buffer was added thereto and 
|g (H+L) horse radish peroxidase ^J^^ with L washing buffer, and 100 pi of horse 

further left at 30°C for 1 hour (the second ^icubated at 30°C for 30 min for the coloring reaction. 

was measured using a microtiter plate reader. 
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Solid phase analysis system (refer to Fig- 4) 



70 



H.,M»rt m the well on which the peptide substrate was immobilized, and 
[0083] The deacetylase reaction was conducted m fte weir onwncn procedure was same as in 

ELISA was subsequent performed in the same plate ^^^^ m ^ )v L & ^e6 to ^6e3ce^ 
the liquid phase analysis system). The ^^^^SSS^ plate (the deacetylase reaction). After 
tionbV and 50pleach thereof was ad^ 

the reaction at 30°C for 1 hour, each well "^ ^ch -epTde substrate L diluted wfth the antibody dilution 
acetylated peptide specific anibody """P^™^^, and left at 30°C for 1 hour (the first reacbonV 
buffer to 0.5 pg/ml, and 1 00 pi thereof was added t each an d1 00 ^i of goat anti-rabbrtlg^L) horse radish 

Afterthefirst reaction, each "^J^^^ 

pemxidase label (MBL) diluted 2000 folds wm *^7 e d ^ hi ng buffer, and 1 00 pi of horse radish peroxrfase sub- 
1 hour (the second reaction). The well was ^^.^^JS the coloring reaction. 100 pi of 1.5 N phos- 
strate buffer was added to each well and ^f^^^Zi absorbance at 450 nm was measurad using a 
phate solution was added thereto to terminate the colonng reachon. 



15 microtiter plate reader, 

(4) Results of measurement 



\fl) nesuiia ui 

concentration of HDAC1 were detected. 

1 Preparation of an antibody against an acetylated lysine residue 

[0085] As an ".mmunogen, the synthetic pept«e 
. &Ac)GGK(Ac)GLG K (A,)GGAK(Ac)^ peptide . NonA cHistene^ 

body. 

35 2 Cell culture on a 96-well plate 

the cells onto the plate. 
40 3 Treatment with known inhibitors for histone deacetylase 

45 C0 2 incubator. 

4 immobilization of cells on a plate 
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5 Detection of an acetylated peptide antibody 
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relates to an Increase of absorbance. 

Table 1 



15 



20 



25 



TSA concentration (nM) 


Absorbance at 450 nm 


0 


0.056 


0.5 


0.056 


1.95 


0.056 


7.8 


0.041 


31.3 


0.071 


125 


0.095 


500 


0.278 


2000 


0.476 



30 



Table 2 



40 



S. B. concentration (mM) 


Absorbance at 450 nm 


0 


0.106 


0.012 


0.091 


0.049 


0.077 


0.195 


0.097 


0.78 


0.136 


3.13 


0.306 


12.5 


0.551 


50 


0.545 



[0091, These examples indited that changes ^^^^^^Z^T^ 
LttMQ the cuftured celte treated oe.te. by using an an«- 
acetyfct ion <" detection system. inhibitors of deacety- 

Example 6: Detection ofachanga in ac«v«y of ^ promoter introduced into the cuitured eel, by the treatment 
inhibitors for deacetylase 

55 

1 Construction of a plasmid vector 

(0092, A p.asmid vector (pcDNAS-GFP). in which GFP gene was introduced Into a muiticloning s«e immedtotety 
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by the standard method using E coti. 

2 ,r»da«»a» a, «, — « «• — - — « °" P"-""*^ 

i 6% CO, tataw (4 ml at DMEM was used as a '"XS Jc.ltar.dtos2wsksK.sSsclc.ns 

four days. 

3 Screening of the p.asmid-harbcring ce.ls in which the promoter activity is inhibited 

d^earn o f c M V promoter was weak or was hardiy detected were selected. 

4 Culturing cells on a 96-well plate 

incubator to tightly attach the cells onto the plate. 

5 Treatment with known inhibitors for histone deacetylase 

5% C0 2 incubator. 
ao 6 Measurement with a fluorescent multiplate reader 

rocs, — ^■.-J^ - ^^^^'" 
a fluorescent multiplate reader as change a ^^1^ db ^ depending on the concentration of the 
[0098] As a resuit, an increase **™»^^i3^X. promoter acttv«y is pmposed to be man- 
3s deacetylase inhibitors (Figs 15 16 ^J^f^s ^ hSSn of the promoter Is cancelled by the treatment 

stream. 
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Table 3 



55 



TSA concentration (nM) 


Relative fluorescence 
intensity (%) 


0 


0 


0.5 


2.2 


1.95 


1.8 


7.8 


5.1 


31,3 


12.3 


125 


34.2 


500 


73.1 


2000 


100 
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Table 4 



10 



15 



S. B. concentration (mM) 


Relative fluorescence 
intensity (%) 


0 


0 


0.012 


8.5 


0.049 


7.8 


0.195 


13.3 


0.78 


15.7 


3.13 


50.3 


12.5 


98.5 


50 


100 



20 



Industrial Applicability 

[0099] Tnep^^onp^esa^o— 

,ng each sample onafilter and ^7* e ^^™^ on and extraction of an acetyl group released In a 
tiona. methods tor detecting deacety ase ^J*^*^™* deacetylase activities of the present 

reaction solution. In contrast, the method of «Mn£ *° ^J™*^ „ ^ enzyme reaction and the actrvrty 
invention is much mora simple and convenient J^^^TS^. ^ me thod of the invention Is outstanding 
measurement can be success- W ely conducted ^n the s ^'^^ addition, washing and measurement 
in the points that a 96-well plate and instruments on the market can oe u 

of samples and antibodies can be automated. screening inhibitors or enhancers of the acetyltransferase 

[0100] The present invention also prov.de* ^ethod fo ™™j£S*d peptide antibody, and a method for 
.and deacetylase using the detection ^^^^^cu'Jed cells. The above inhibftors or 
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SEQUENCE LISTING 



<110> Medical & Biological Laboratories CoJAd. 

<12 0 Methods detect acetyl^ 

for screening inhibitors and enhancers of these enzymes 

<130>M3-00lPCT 

<140> 
<141> 

<160>JP 1998-9171 
<151> 1998-01-20 

<i60>20 

<170>PatentinVer.2.0 

<210>i 
<2U> 14 
<212>PRT 

<213> Artificial Sequence 
<220> 

<22i>MODJtES 
<222>(7) 

<223> ACETYLATION 



<220> 

<223> Description of Artificial Sequen<»-Artnicial 
Sequence 



<400> 1 

Sex Thr Ser Arg ffi 8 I^s Lys Leu Met Phe I^s Thr Gl« Cys 
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10 



<210>2 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence-Artificial 
Sequence 

<400>2 

Ser Thr Ser Arg His Lye Lys Leu Met Phe Lys Thr Glu Cys 
1 6 10 



<210>8 

<2U>14 

<212>PRT 

<213> Artificial Sequence 
<220> 

<221>MODJRES 
<222>(7) 

<223> ACETYLATION 
<220> 

<223> Description of Artificial Sequence-Artificial 
Sequence 

<400>3 

Ser His Leu I* s Ser l#s I#s Gly Gin Ser Thr Ser Arg Cys 
1 5 10 
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<210>4 
<211> 14 
<212>PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificial 
Sequence 

<400>4 

SerHisLeuLysSer Lysine Gly GlnSer Thr Ser Arg Cys 



<210>5 
<211> 33 
<212>DNA 

<2l3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rArtificially 
Synthesized Primer Sequence 

<400>6 

gcgggatccc agaataggta tcatttctgt gag 



<210>6 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 
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<400>6 

agactegagc ttgcactcgt tgcaggtgta gac 



<210>7 
<211> 31 
<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence-Artificially 
Synthesized Primer Sequence 

<400>7 

tatggateca tgctggagga ggagatctat g 



<210>8 
<211>31 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial SequenceiArtifieially 
Synthesized Primer Sequence 

<400>8 

tatctcgagc ttgteaatga ggcctocctc c 



<210>9 
<211>30 
<212> DNA 

<213> ArtiEcial Sequence 
<220> 
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<223> Description of Artificial SequencetArtificially 
Synthesized Primer Sequence 

<400>9 

cgcggatcca tggegcagae gcagggcacc 



<210> 10 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 

<400>10 

cgcctcgagg gecaacttga cctcctcctt 



<210>11 
<211> 30 
<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 

<40Oll 

cgcggatcca tggecaagae cgtggcgtat 



<210> 12 
<2U>30 
<212>DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence'Artificially 
Synthesized Primer Sequence 

<400> 12 

cgcctcgaga atctccacat cgctttcctt 



<210> 13 
<211>13 
<212>PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificial 
Sequence 

<400> 13 

Ser Thr Ser Arg His Lys Lys Leu Met Phe Lys Thr Glu 
1 5 10 



<210> 14 
<211> 13 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seq^nceAxtificial 
Sequence 

<400>14 

Ser His Leu Lys Ser Lys lys Gly Gin Ser Thr Ser Arg 
1 6 10 
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<210> 15 
<211>29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceArtificially 
synthesized primer sequence 

<400>15 

tatggatcca agaggaagag aatctccgc 

<210> 16 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequence 

<400>16 

tatctcgagg tctgagteag gcccttctga 

<210> 17 
<211> 13 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221>MOD_RES 
<222>(7) 
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<223> ACETY1ATION 



<220> 

<223> Description of Artificial Sequence Artificial 
Sequence 

<40O17 

Ser Thr Ser Arg His Lys I#s Leu Met Pne LysThr Glu 
1 6 10 



<210> 18 
<211> 13 
<212> PRT 

<213> Artificial Sequence 



<220> 

<221>MOD_RES 
<222>(7) 

<223> ACETYLATION 
<220> 

<223> Deecription of Artificial Sequence Artificial 
Sequence 

<400>18 

Ser His Leu Lys Ser Lys Lys Gly Gin Ser Thr Ser Arg 
15 10 



<21Q> 19 
<211>21 
<212> PRT 

<213> Artificial Sequence 
<220> 
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<221>MODJtES 
<222>(© 

<223>ACETYLATION 
<220> 

<221>MODJUBS 
<222>(8) 

<223> ACETYLATTON 
<220> 

<221>MODJtES 
<222>(12) 

<223> ACETYLAHON 
<220> 

<221> MODJUSS 
<222> (16) 

<223> ACETYLAHON 
<220> 

<223> Description of Artificial Sequence Artificial 
Sequence 

<400>19 

Ser Gly Arg Gly Lys Gly Gly Lys Gly Leu Gly I*s Gly Gly Ala Lys 
1 5 10 15 

Arg His Arg Lys Cys 
20 



<210> 20 
<211>21 
<212>PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence Artificial 
Sequence 

<400>20 . 

Ser Gly Arg Gly Lys Gly Gly Lys Gly Leu Gly ly a Gly Gly Ala Lye 
1 5 10 15 

Arg His Arg lys Cys 
20 



Claims 

1 . A method for detecting the acetyitransferase activity in a test peptide, comprising the steps of: 

(a) contacting a test peptide with a peptide substrate, and, 

(b) detecting an acetyl group binding to the peptide substrate using an anti-acetylated peptide antibody. 

2. A method for screening a compound that inhibits or enhances the activity of acetyitransferase, comprising the steps 



(a) contacting acetyitransferase with a peptide substrate in the presence of a test compound, 

(b) detecting an acetyl group binding to the peptide substrate using an anti-acetylated peptide antibody, and, 

(c) screening a compound that decreases or increases the detected amount of the acetyl group binding to the 
peptide substrate in comparison with the amount in the absence of the test compound. 

3. A method for detecting the deacetylase activity in a test peptide, comprising the steps of. 

(a) contacting the test peptide with an acetylated peptide substrate, and, 

(b) detecting an acetyl group binding to the substrate peptide using an anti-acetylated peptide antibody. 

4. A method for screening a compound that inhibits or enhances the deacetylase activity, comprising the steps of: 

(a) contacting deacetylase with an acetylated peptide substrate in the presence of a test compound, 

(b) detecting an acetyl group binding to the peptide substrate using an anti-acetylated peptide antibody, and, 

(c) screening a compound that decreases or increases the detected amount of the acetyl group binding to the 
peptide substrate in comparison with the amount in the absence of the test compound. 

5. The method of any one of claims 1 to 4, wherein the peptide substrate is p53. 

6. The method of any one of claims 1 to 4, wherein the peptide substrate is labeled. 

7. The method of claim 6, wherein the label is biotin. 

8. The method of any one of claims 1 to 4, wherein the peptide substrate is immobilized on a solid phase. 

9. The method of any one of claims 1 to 4, wherein the anti-acetylated peptide antibody is labeled. 
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10. The method of any one of claims 1 to 4, wherein the acetyl group binding to the peptide substrate is detected by 
ELISA. 

1 1 . A method for screening a compound that inhibits the deacetylase activity or a compound that enhances the activity 
5 or expression of acetyttransferase, comprising the steps of: 

(a) contacting a test compound with cultured cells, 

Cb) immobilizing said cultured cells, 4 , , ^ 

(c) detecting an acetyl group on a specific protein in said cultured cells using an anti-acetylated peptide ant.- 

IS^creening a compound that increases the acetyl group on said specific protein in comparison with a control 
untreated with the test compound. 

12. A method for screening a compound that inhibits the deacetylase activity of histone or a compound that enhances 
15 the activity or expression of acetyltransferase of histone, comprising the steps of: 

(a) providing cultured cells carrying a vector comprising a promoter that functions within cultured cells and a 
reporter gene ligated to the downstream of said promoter, 

(b) contacting a test compound with said cultured cells, and, 

20 (c) screening a compound that increases the reporter activity, in comparison with a control untreated with the 

test compound. 

13. A compound isolable by any one of the screening method of claims 2, 4, 11 , and 12. 
25 1 4. The compound of claim 1 3, wherein the compound is derived from nature. 

1 5. A kit for the detecting or screening method of any one of claims 1 to 4, and 11 , comprising an anti-acetylated pep- 
tide antibody. 
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Ac pS3-l plate 




10 



Antibody concentration (ng/mT) 
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fig. 6 




Antibody concentration (jig/ml) 
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: p53-2 peptide 
53-2 peptide 




— i— 
40 



20 30 

Peptide concentration (ng/mD 
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Kg. 12 
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Fig. 13 



0,5 1 




TSA concentration (nM) 
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Kg. 14 



0.6 1 




i < i ■ — — i r 1 

20 30 40 50 



S.B. concentration (nM) 
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I 



Rg. 15 




0 500 1000 1500 2000 



TSA concentration (nM) 
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Fig. 16 



120 1 
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